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SCIENCE TEACHING IN SOUTH DAKOTA.
BY HILTON IBA JONES, PH. D.,
Dakota Wesleyan University, Mitchell, South Dakota.
Educational surveys are not for the purpose of ^getting
some one^ as certain people seemed to fear when the proposi-
tion of appropriating state funds was up before the legislature.
But as Superintendent McClinton pointed out in his Presidential
address, the fact that any authority classes us as twenty-sixth
in schools should deeply concern every educator in the state.
And surely before we can intelligently set abo’ut to remedy our
defects, we must have a clear understanding of just what these
defects are. Hence the legislature is to be congratulated on
having made provision for a thoroughgoing survey of the
educational conditions in South Dakota.
In my Presidential address at Watertown before the South
Dakota Academy of Science, I called attention to the unfor-
tunate conditions of science teaching in South Dakota, the de-
plorable consequences resulting, and urged the Academy to
make a study of the conditions under which secondary science
work is attempted in our state. In accordance with this recom-
mendation I have undertaken to gather such information as I
could from the science teachers and others in the many towns of
the state which I have visited in the last few years. In addition
to the data which I have thus collected from many sources, I
sent out a questionnaire to all the high schools in South Dakota.
The questions asked were:
1. What science courses are taught in your school?
2. How many teachers give science courses?
3. What is your average science teacher’s salary?
4. How many classes per day do your science teachers average?
5. What is the length of your class periods?
6. Do your science classes have single or double laboratory periods?
7. How many students are there in your high school?
8. How many students are taking physical geography? General
science? Botany? Zoology? Biology? Chemistry? Physics?
Agriculture?
9. What is the (estimated) value of the laboratory equipment used
for each science you teach?
10. What is the average annual expenditure for science equipment
and supplies?
11. Who determines how much shall be expended?
12. Who determines what shall be purchased?
13. Have your science teachers had special training for this work?
14. How many laboratory sciences have you?
15. Are your science courses gaining or decreasing in popularity?
16. What apparatus and supply company or companies do you find
. most satisfactory?
That South Dakota educators are ready for an educationa
survey and are willing to cooperate and make it successful is
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clearly shown by the unusually large percentage of carefully
worked-out answers which I received. Practically all the four-
year accredited high schools in the state replied. Nearly all
the failures to respond were in the case of small unaccredited
high schools, many of which felt, as one principal expressed it,
that inasmuch as they had no laboratory or scientific equip-
ment, their data would not be very enlightening or valuable.
Consequently, the showing made by the replies to the question-
naire is a little better than the facts.
From the one hundred and twenty-four replies received, I
find that the number of schools teaching the several sciences
arrange themselves as follows:
Geology-. 1 Physical Geography-.-, 78
Physics.- 
71 General Science. 47
Physiology- -,  5 Zoology
-
10
Chemistry.
21 Botany,-38
Agriculture37 Biology. 6
It thus appears that the weight of precedent is opposed to the
teaching of geology, physiology, biology, and zoology in the
high schools of the state, the prejudice against them being in
the order named. I find zoology is taught in but two of the larger
high schools, biology and physiology in but one, and geology
in no large high school. It would seem that the high schools
teaching these sciences would do well to inquire whether the
special reasons which impel them to teach these sciences are
sufficient to justify their continuance in the face of overwhelm-
ing public opinion. While there are twenty-one high schools
teaching chemistry, judging by the amount of money invested
in equipment, there are many more teaching it than should at-
tempt to do so.
The numbers enrolled in the various sciences is of some in-
terest :
Total Enrollment. Size of Average Class.
Geology. 4 4
Physiology--- 52 10.4
Zoology-,-.- 215 21.5
Physics-.......- 903 11.3
Chemistry ... 394 18.8
Agriculture 630 17.02
Botany-- 674 17.7
Physical geography- 1,314 17.0
General science   948 20.1
Biology-.  105 17.5
5,239 Average-. .-15.53
The figures showing the salary of the high school science
teacher have very little meaning, because in a very large num-
ber of cases the science teacher is either principal or superin-
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tendent, and the salary he receives is partly for his science
teaching and partly for his work in administration. The average
salary appears to be $968.76. The high schools have on the
average 1.65 science teachers. The average number of classes
is 4.5, but inasmuch as only some dozen high schools possess
real science teachers, that is, teachers who are specialists in
science teaching, and teach little or nothing else, the figures
have no great significance. The class periods are all the way
from thirty to sixty minutes in length, with the forty-five-
minute period very much predominating. I- find that fifty-
three high schools report double laboratory periods in all their
sciences; twenty high schools have double laboratory periods
for some of their sciences, and single for others. Twenty-one
high schools have only single periods. These are among the
smaller high schools which also have on the average the shorter
periods. I have throughout used the word ^smaller^ high school
to indicate an enrollment of less than seventy, as our South
’Dakota high schools average 71.2 enrollment.1
The average valuation placed upon the entire science equip-
ment by the high schools reporting is $637.22, and if every high
school had an equipment of this value before it attempted to
teach science subjects, the case would not be bad. But when
we observe the number of high schools teaching from one to
five sciences with an equipment valued at less than $100.00,
we see how desperate the need of equipment is. I note for
example a high school teaching five sciences with a total equip-
ment valuation of $50.00 and an annual expenditure of $5.00.
Such a state of affairs .aeems incredible to me. I have taught
science for ten years and have never spent less than $500.00
a year, and half of this time was spent in high schools. Our
annual expenditure at Dakota Wesleyan for the five laboratory
courses under my direction is from $1,500.00 to $1,900.00.
And how any human being can be expected to teach science in
a respectable way with an equipment such as a very large num-
ber of South Dakota high schools possess, I confess is beyond
me to understand. It simply cannot be done, it is not done,
that’s all. The average annual appropriation in South Dakota
high schools for all the sciences is but $79.42, and remember the
average high school has 3.1 science subjects. That gives $26.47
as the average annual cost for supplies and equipment to teach
science a year to the average science class of 15.53 pupils or .95
of a cent per pupil recitation. In view of these figures I would
^he reader should remember that South Dakota has a population of less than seven to
the square mile and not two cities of ten thousand people.
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reply to the question which I am frequently asked, ^What is
the matter with the science work in South Dakota?^ the trouble
is that on the average the school boards are trying to get some-
thing for nothing, which can no more be done in science teaching
tHan anywhere else. In the Central High School, Muskogee,
Qkla., we estimated the science courses to average three cents
per pupil recitation. The Mitchell High School figures as re-
ported give 2.2 cents per pupil recitation. In general the cost
per pupil recitation increases as the size of the school decreases;
this, of course, is because the same demonstration apparatus
required for a small class will do equally well for a larger one.
And yet it is the smaller high schools of South Dakota with the
average total enrollment of less than seventy which are re-
sponsible for the abnormal figures already given.
The person best qualified to judge as to the needs of a sci-
ence department is, of course, the instructor, and yet in but
seven high schools in the state (and probably here the instructor
is an administrative official), does the instructor determine how
much should be spent for supplies and equipment. In eight
schools the superintendent very generously calls in the instruc-
tor for consultation. In three schools the board and instructor
determine the amount that should be expended. In seventeen
schools the reports show that the superintendent alone deter-
mines the expenditure. In twenty-three cases the board and
superintendent determine the appropriation, and in thirty-two
school systems the board alone determines it. The order of
knowledge of the needs is instructor, superintendent, board;
but the order of selection is just the reverse. The men who most
generally choose are the men who know the least about it. In
six towns the board even presumes to say what shall be bought
as well as how much shall be expended.
It seems to me the unescapable conclusion which we must
come to in answer to the question, ^Who is to blame for the poor
science work in the high schools of South Dakota?^ is the school
board. A rather extensive acquaintance with the calibre of the
school boards of the average small town strengthens me in this
conclusion.
The answers received to the question, uHave your science
teachers had special training for this work?^ and my acquaintance
with the science teachers of the state convince me that there
is little common understanding as to what is meant by special
training. Special training to me means graduate study in the
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subject, but I note, for example, that one instructor who never
had a science course in his high school work and never a course
in his college work that he would ever teach in a high school,
and who got the only physics training he ever received in a six
weeks^ summer normal after graduation, reports that he has
had special training in science teaching. How large a percentage
of the high school science teachers in our state have had special
graduate training in the sciences they teach, I am unable to
say, but I feel certain the percentage is very small.
The high schools average 3.1 science subjects taught, but
only 2.66 sciences which they class as laboratory sciences. There
is a vast difference between studying science, the aim of which
study is to produce scientists, and studying about science for
its ^cultural valuer after,the manner of the bean-eaters of. the
effete East.
Fifteen high schools report that their science courses are in
a static-condition, while sixty-six report that they are gaining
in popularity, and none report that they are waning in popu-
larity.
Yes, you will say, these are the conditions, but what remedy
do you suggest? There are two remedies: First, let the state
pay a bonus to the high schools of the state whose work is up
to standard as is done in Minnesota. Second, let the state
refuse to recognize or accept the credits of any high school which
is not up to standard.
SOMETHING NEW.
The old adage that there is nothing new under the sun does not apply
in science teaching. New ways of performing experiments, and novel
pieces of lecture demonstration apparatus, are continually being an-
nounced.
For years the writer has used the Von Nardroff color mixer in illustrat-
ing color, primary and complementary colors, etc. This color mixer,
while undoubtedly the best of its kind, does not demonstrate color blind-
ness. Physics teachers for years have felt the need of proper apparatus
that could illustrate this defect of the human eye.
But now C. M. Westcott of Los Angeles has just developed a very
satisfactory device for testing pupils’ color perception. It is in the form of
lantern slides with forty shades of color ingeniously arranged and num-
bered. By its use one pupil or an entire class can be singly or collectively
tested at the same time, and the exact shade and amount of color defect
be ascertained in a few minutes. Every general science teacher and
physics teacher should get a set for use in his own classes. It will prove
to be one of the most interesting, spectacular, practical, and profitable
pieces of apparatus in the laboratory.
See Mr. Westcott’s advertisement elsewhere in this issue. C. M. T.
